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[57] 



ABSTRACT 



A brake assembly comprises 

(a) a carrier having a bore, and a piston slidable axi- 
ally in the bore to transmit force of fluid pressure 
acting on the piston to a brake pad, 

(b) shaft structure defining an axis and extending 
axially to transmit auxiliary thrust to the piston, 

(c) a rotary actuator member rotatable about the axis, 

(d) coupling device responsive to rotation of the 
member in one direction to effect axial advance- 
ment of the shaft structure toward the piston and 
responsive to rotation of the member in the oppo- 
site direction to allow axial retraction of the shaft 
structure, 

(e) first wear compensation mechanism subject to 
adjustment to axially shift the shaft structure in 
response to fluid pressure produced axial displace- 
ment of the piston beyond a predetermined 
amount, and 

(f) second wear compensation mechanism subject to 
adjustment to axially shift the shaft structure in 
response to rotation of the member beyond a pre- 
determined amount, 

(g) the first and second compensation mechanisms 
being operatively interconnected whereby shifting 
of the shaft structure by one of the compensation 
mechanisms serves to effect a corresponding com- 
pensating adjustment of the other of the wear com- 
pensating mechanisms. 

15 Claims, 10 Drawing Figures 
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sleeve may be displaced axially with the shaft structure 

BRAKE ASSEMBLY WITH. DUAL to axially advance the latter endwise toward the piston; 

COMPENSATION ADJUSTMENT : the shaft second section may also be rotatable relative to 

the sleeve in response to rotation of the secondary 

BACKGROUND OF THE INVENTION • 5 ratchet element by the primary ratchet element, thereby 

This invention relates generally to disc brake con- t0 axially advance the shaft second section relative to 

struction; and more particularly concerns a brake which toe sleeve to compensate for brake wear, 

is both mechanically and hydraulically actuable, with- / 1° addition, the lost motion connection between the 

provision for dual mode wear compensation. two shaft sections may be such as to engage in response 

There is a continual need for improvement in brakes, 10 to predetermined axial displacement of one shaft section 

including disc brakes, in the interest of increased safety (induced by adjustment of the first wear compensating 

especially for vehicle applications, as well as efficiency means) relatively away from the second shaft section, 

including enhanced simplicity with provision for brake coupling the two sections to move axially together, 

pad wear compensation. Where a brake is actuable both Such movement then effects corresponding adjustment 

mechanically and hydraulically, wear compensation 15 of the second compensating mechanisms by rotating the 

may be provided for in both these modes; however, second shaft section with the sleeve, as well as rotating 

insofar as I am aware, no prior brake integrates wear the secondary ratchet element relative to the first 

compensation adjustment in the novel manner now ratchet element, as will be seen, 

made possible by the present invention, with significant These and other objects and advantages of the inven- 

improvements in structure, mode of operation and re- *° ^ ^ weU M ^ details of ^ illustrative embodiment, 

suits as will be seen. will be more fully understood from the following de- 

SUMMARY OF THE INVENTION scription and drawings, in which: 

It is a major object of the invention to provide a brake DRAWING DESCRIPTION 

assembly meeting the above referenced needs and re- 25 ^ j b a ^ ^ Qvdn disc brake stnj(> 

qiurements. Basically, the assembly comprises: ture incorporating one preferred form of the invention; 

J*]*££? ^T 8 3 ^V"?™ SUdablC r~ ™ G 2 * » left end elevation of the FIG. 1 structure 

SX^t^ FIG.3isaneiilargedsectiononlines3-3ofFIG.l 

on tne piston to a brake pad, . m~ A . . ? . . . ■. , A . 1 

(b) shaft stature extending axially to transmit auxil- 30 4 » sectlon showm S structure » 
iary thrust to the piston, _; . . „ T ^, „ 

(c) a rotary actuator member rotatable about said ™* * ? a sec *! on on mes °[ ™- * 
^ FIG. 6 16 a section on Unes 6 — 6 of FIG. 5; 

(d) coupling means responsive to rotation of said 7 « an enlarged end view of a ratchet element; 
member in one direction to effect axial advancement of 35 ^ 8 » * frontal view on lines 8-8 of FIG. 7; 
the shaft structure toward the piston and responsive to FIG ' 9 1S 311 enl arged end view of another ratchet 
rotation of said member in the opposite direction to element; and 

allow axial retraction of the shaft structure/ FIG. 10 is a frontal view on lines 10— 10 of FIG. 9. 

(e) first wear compensation mechanism subject to DETAILED DESCRIPTION 
adjustment to axially shift the shaft structure in response 40 

to fluid pressure induced axial displacement of the pis- In tne drawings, a torque arm 10 includes extents 10a 

ton beyond a predetermined amount, and 106 projecting oppositely from portions 10c and 10o* 

(f) second wear compensation mechanism subject to adapted to be bolted, via drilled openings 11, to axle 
adjustment to axially shift the shaft structure in response flange 12. The torque arm extents 10a and 10b support- 
to rotation of said member beyond a predetermined 45 ing a caliper assembly 13 straddling the disc 14, which 
amount, has opposite sides or faces 14a and 146. Disc 14 rotates 

(g) said first and second compensation mechanisms about axis 15 relative to the caliper assembly, the latter 
being operatively interconnected whereby shifting of carrying an actuator 16 for urging brake pad 17 against 
the shaft structure by one of said compensation mecha- one side 146 of the disc. The caliper brake pad 18 is 
nisms serves to effect a corresponding compensating SO carried at the opposite side of the disc to engage and 
adjustment of the other of said wear compensating brake that side 14a in response to operation of the actua- 
mechanisms. tor, and reaction shifting of the caliper body 19 parallel 

As will be seen, the first and second compensating to axis 15 of axle 15a. Guideways 100 on body 19 re- 
mechanisms are typically operatively interconnected ceive tongues 111 on plates 200 which are bolted to 
via shaft structure which includes two co-axial sections 55 torque arm extents 10a and 106, to accommodate such 
having lost motion interconnection such that shifting of shifting. Flat springs 201, also bolted to plates 200, en- 
the first compensating mechanism serves to effect a gage angled surfaces of body 19 to prevent rattle, 
corresponding compensating adjustment of the second The pads 17 and 18 are respectively carried by plates 
compensating mechanism; and the second mechanism 20 and 21 suitably carried for axial shifting in response 
typically includes two intercoupled rotary ratchet ele- 60 to braking and caliper reaction shifting, 
ments respectively associated with a rotary actuator Extending the description to FIG. 3, the brake assem- 
member (mechanically rotatable) and with the second bly embodied in the actuator 16 includes a carrier; 
shaft section, a rotary lost motion connection being which may comprise a housing 30 integral with the 
provided between the rotary actuator member and the caliper 13. The carrier has a bore 31, and a piston 32 is 
primary ratchet element 65 movable axially in the bore to transmit force of fluid 

Further, and as will be seen, the coupling means may pressure acting on the piston to the brake pad 17, as via 

advantageously include a sleeve having threaded en- plate 20, for example. Piston skirt 32a is slidable in bore 

gagement with the shaft second section, whereby the 31, and an annular dust seal 33 is provided between the 
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piston and the bore; also an O-ring seal is provided at 34. larly spaced about axis 41, and also tapering radially and 

Pressurized hydraulic fluid from a source 35 is con- axially, as well as circularly, but in the opposite direc- 

ducted at 36, via valve 37, to plenum chamber 38, from tion about that axis. As a result, when the actuator mem- 

which pressure is delivered to the piston chamber 39 for ber is rotated, the ramps 72a are rotated relative to 

exertion on piston face 316 to advance the piston left- 5 ramps 71a, and the balls ride up both ramps, to displace 

wardly. sleeve 52 axially leftwardly. Spring 62 acts to urge the 

The assembly also includes shaft structure 40 extend- elements 52, 47 and 74 into closely axially stacked or 

ing coaxially with the piston, their common axis being assembled relation, as shown in FIG. 3. A thrust bearing 

shown at 41. Such structure includes first and second 66 between the flanged portion of member 47 and wall 
coaxial shaft sections 40a and 406. Connector rings 42a 10 65 of cap 46 accommodates rotation of member 47. 

and 42b attach the shaft end flange 40a' to the piston at FIG. 3 also shows the provision of a grip ring 90 on 

42, and a guide bore 43a in annular mount 43 guides the the first shaft section 40a and having interference fit 

shaft section 40a for leftward and right ward displace- with same. A Belleville spring 91 bears against the ring 

ment. In this regard, and as will be seen, the shaft struc- to resist leftward advancement of the ring and shaft, for 

ture functions to transmit auxiliary thrust to the piston, 15 retracting same when the brake is released. Keeper ring 

as during mechanical or auxiliary braking (for example 92 attached to mount 43 blocks displacement of the 

during parking). Mount 43 is integrally attached to the Belleville spring, and blocks the ring 90 when the shaft 

carrier; for example a machine screw 45 may clamp a is sufficiently displaced, so that the shaft may adjustably 

flange 44 on the mount between the right end of the shift automatically to compensate for brake wear. Ele- 

housing 30, and a flange 46a on a cap 46. The elements 20 ments 90-92 may be considered as includible within the 

30, 43 and 46 may be considered as embodied in the scope of the heretofore referenced first wear compen- 

carrier, which is integral with the caliper 13. Note cali- sating mechanism, which functions to axially shift the 

per arm 13a at the side of the disc 14 opposite from the shaft structure in response to fluid pressure induced 

piston. In FIG. 2, disc 14 may be integral with structure axial displacement of the piston beyond a predeter- 

80 to which a vehicle wheel 81 is suitably attached. 25 mined amount. 

Further in accordance with the invention, a rotary Also provided, in accordance with the invention, is 

actuator member is rotatable about axis 41, and cou- second compensation mechanism subject to displace- 

pling means is provided to be responsive to rotation of ment to axially shift the shaft structure in response to 

the actuator member in one direction to effect axial rotation of the actuator member beyond a predeter- 

advancement of the shaft structure toward the piston, 30 mined amount As appear in FIGS. 4^-10, the second 

and responsive to rotation of the actuator member in the compensation mechanism may advantageously include 

opposite direction to allow axial retraction of the shaft intercoupled primary and secondary rotary ratchet 

structure. elements as at 55 and 56, respectively associated with 

In the illustrated embodiment, the actuating member the rotary actuator member and with the second sec- 
may comprise, for example, rotor 47 turnable about axis 35 tion. As shown, the elements 55 and 56 and the right end 
41 by arm 48 projecting exteriorly of the cap 46. Me- portion of a part 68 are received within bore 57 of mem- 
chanical braking force may be transmitted to the arm, as ber 47, and retained therein, in coupled relation, by 
by cable 49 shown in FIG. 1, and a return spring (not compression spring 58, washer 59 and retaining ring 60. 
shown) may be attached to the arm to return it to non- The spring bears against flanged element 56 on part 68, 
actuated position, i.e. in which no auxiliary braking 40 yieldably urging it rightwardly. 
force is to be transmitted to the piston 32. Element 56 defines annularly spaced ratchet teeth 64 

The coupling means may with unusual advantage which face rightwardly. Element 55 has two ratchet 
include a sleeve 52 having helically threaded engage- teeth 65 facing leftwardly to mesh with teeth 64. Ele- 
ment at 526 with shaft second section 40b, whereby the ment 55 also has circularly elongated through openings 
sleeve may be displaced axially with the shaft structure 45 66 which receive the ends of pins 67 carried by member 
to axially displace the latter endwise toward the piston. 47, as is clear from FIG. 4. A rotary lost motion connec- 
A key interengages the mount 43 and the sleeve 52 to tion is thereby provided between member 47 and the 
block rotation of the latter while allowing axial shifting primary ratchet element 55. The operation is such that 
of the sleeve. The sleeve also slidably engages the cap as lever 48 and member 47 are rotated beyond a prede- 
bore 46b, as shown. The key appears at 43a. 50 termined amount, as for example sufficiently to cause 

The coupling means advantageously includes ramp the pins 67 to travel circularly in the slots 66 and then to 
means, and pusher bearing means engageable with the reach the ends of the slots so as then to rotate element 
ramp means to effect axial displacement of the sleeve 52 55, the latter will slip its ratchet teeth over the ratchet 
toward the piston in response to rotation of the actuator teeth 64 on element 56. Upon return rotation of ratchet 
member 47 in one rotary direction, i.e. the direction of 55 element 55 together with handle 48, element 55 will 
arrow 70 in FIG. 1. As illustrated, the ramp means may rotate element 56 and part 68, rotating shaft section 40* 
advantageously include first ramp means 71 on a and advancing it to the left in FIG. 3 and relative to 
flanged portion of sleeve 52, and second ramp means 72 sleeve 52, the thread 52a accommodating same. If suffi- 
on a flanged portion of member 47 axially spaced from cient return rotation takes place, teeth 65 will slip over 
sleeve 52, the pusher bearing means comprising bearing 60 the rightwardmost crest edges of teeth 64 (pushing 
balls 74. Member 47 is principally confined by cap 46, in ratchet 56 and part 68 correspondingly to the left), and 
FIG. 3, and defines a central opening or bore" 75 in thereafter ratchet 56 will snap to the right (due to corn- 
alignment with the shaft second section 406. As further pression exerted by spring 58) and the two ratchets will 
shown in FIGS. 5 and 6, the first ramp means includes fully mesh. 

multiple ramps 71a circularly spaced about axis 41, and 65 Part 68 may have external flats (i.e. hex flats) to have 

tapering radially and axially, as well as circularly, in one sliding telescopic interfit with the bore 69 shaft second 

direction about that axis. The second ramp means in- section 406 whereby the part 68 is rotatably coupled to 

eludes multiple ramps 72a similar to ramps 71a, circu- shaft second section 406 to rotate therewith. Compensa- 
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tibn for brake wear is thereby provided by ; ''second 
means" in addition to that provided by the "first 'means" 
discussed above. ' ' • 

Note that grease plug 94 may be removedfrpm a bore . 
95 in member 47, to allow insertion of a tool such as an 5 
internal wrench with hex cross section; The latter may 
be fitted into a bore 96 (also. provided with hex cross, 
section) in part 68, to couple thereto. Rotation of the 
wrench then' rotates part 68 and shaft section 406 rela- 
tive to sleeve 52, to provide auxiliary adjustment for 10 
wear compensation. Such adjustment facilitates right- 
ward retraction of items 68 and 406 when a replacement 
brake pad 17 is to be provided. An opening 61 in ele- 
ment 55 passes the wrench. 

It is an additional and important feature of the inven- IS 
tion to provide operative interconnection between the 
first and second compensation mechanisms described 
above, whereby shifting of the shaft structure by one of 
these mechanisms serves to effect a corresponding com- 
pensation adjustment of the other of the wear compen- 20 
sation mechanisms. This function is typically facilitated 
by the separation of the shaft structure into two shaft 
sections 40a and 406, as described above, and also by 
axial lost motion interconnection of the two sections. In 
this regard, it will be noted that adjustment for wear 25 
compensation by the first compensation means will 
occur only after leftward travel of shaft section 40a to 
fully compress Belleville spring 91, and only thereafter 
will shaft section 40c be adjustably dragged to the left 
relative to grip ring 90. 30 

The lost motion connection between the shaft sec- 
tions 40a and 406 is typically constructed to cause left- 
ward movement of shaft section 406 only when shaft 
section 40a is adjustably dragged to the left, as de- 
scribed, shaft 406 simultaneously rotating relative to 35 
sleeve 52 as facilitated by the high angularity of thread- 
ing at 526. Part 68 is simultaneously rotated with shaft 
section 406, and so ratchet element 56 is also rotated in 
adjustment relation to element 55 (which is not then 
rotated by crank 48). 40 

As shown in FIG. 3, the lost motion connection may 
advantageously include a retainer, such as a fastener 
100, connected at 101 to one shaft section (section 40a 
for example) and telescopically coupled to the other 
shaft section. Note the fastener shank projecting 45 
through bore 102. Axially spaced shoulders are pro- 
vided on the retainer and on the other shaft section, as 
at 103 and 104, and adapted to interengage in response 
to predetermined axial displacement "t" of the one shaft 
section relatively endwise away from the other section. 50 
Upon such interengagement, the two sections move 
together, i.e., one section 40a moves left with the other 
section 406. Thread 526 allows rotation of section 406 
along with part 68 and ratchet element 56, as described, 
to achieve rotary relative adjustment of ratchet ele- 55 
ments 55 and 56, the second compensating means de- 
scribed above, upon simultaneous adjustment of the first 
compensating means. Note bearing ball and retainer 
parts 107 that provide shoulder 104, and which allow . 
low friction coupling between non-rotary fastener 100 60 
and rotary shaft section 406. 

I claim: 

1. In a brake assembly, the combination comprising 

(a) a carrier having a bore, and a piston slidable axi- 
ally in the bore to transmit force of fluid pressure 65 
acting on the piston to a brake pad, 

(b) shaft structure defining an axis and extending 
axially to transmit auxiliary thrust to the piston, 
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said structure including first and second shaft sec- 
tions having a first lost motion interconnection, 

(c) a rotary actuator member rotatable about said 
axis, 

(d) coupling means responsive to rotation of said 
member in one direction to effect axial advance- 
ment of the shaft structure toward the piston and 
responsive to rotation of said member in the oppo- 
site direction to allow axial retraction of the shaft 
structure, 

(e) first wear compensation mechanism subject to 
adjustment to axially shift the shaft structure in 
response to fluid pressure produced axial displace- 
ment of the piston beyond a predetermined 
amount, and 

(f) second wear compensation mechanism subject to 
rotary adjustment to axially shift the shaft structure 
in response to rotation of said member beyond a 
predetermined amount, 

(g) said first and second compensation mechanisms 
being operatively interconnected via the shaft sec- 
tions whereby shifting of the shaft structure by one 
of said compensation mechanisms serves to effect a 
corresponding compensating adjustment of the 
other of said wear compensating mechanisms, 

(h) the first shaft section being coupled to the first 
compensating mechanism, and the second shaft 
section coupled to the second compensating mech- 
anism, the second compensating mechanism in- 
cluding interengageable elements respectively as- 
sociated with the second shaft section and said 
rotary actuator member to provide unidirectional 
rotary coupling which is releasable in response to 
rotation of said member in said opposite direction, 
there being a second lost motion connection be- 
tween the rotary actuator and one of said elements, 
and 

(i) said coupling means including a sleeve having 
threaded engagement with the shaft second sec- 
tion, whereby the sleeve may be displaced axially 
with the shaft structure to axially advance the shaft 
structure endwise toward the piston, the shaft sec- 
ond section also being rotatable relative to the 
sleeve in response to said rotary adjustment of the 
second wear compensation mechanism, thereby to 
axially advance the shaft second section relative to 
said sleeve, to compensate for brake wear. 

2. The combination of claim 1 wherein said first lost 
motion interconnection is an axial lost motion connec- 
tion. 

3. The combination of claim 1 wherein the interen- 
gageable elements comprise rotary ratchet elements 
respectively associated with the rotary actuator mem- 
ber and with the second shaft section, said second lost 
motion connection being a rotary lost motion connec- 
tion. 

4. The combination of claim 3 including a part mount- 
ing one rotary ratchet element and having sliding tele- 
scopic interfit with the shaft second section, said part 
rotatably coupled to the shaft second section to rotate 
therewith. 

5. The combination of claim 4 wherein said part has a 
connection to which access may be had for adjustably 
rotating said part and shaft second section relative to 
the sleeve. 

6. The combination of claim 5 wherein the first com- 
pensating mechanism includes a grip ring on the shaft 
structure and having interference fit therewith, and a 
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Belleville spring urging the ring and shaft in an axial tion, whereby the sleeve may be displaced axially 
direction relatively away from the piston, there being a with the shaft structure to axially advance the shaft 
shoulder engaged by the Belleville spring and adapted structure endwise toward, the piston, the shaft see- 
to block displacement of the ring in a direction away ond section also being rotatable relative to the 
from the piston, to allow the shaft structure to be shifted 5 sleeve in response to rotation of the second ratchet 
axially relative to the ring. element by the primary ratchet element, thereby to 
7. In a brake assembly, the combination comprising axially advance the shaft second section relative to 

(a) a carrier having a bore and a piston slidable axially said sleeve, to compensate for brake wear. 

in the bore to transmit force of fluid pressure acting 8. The combination of claim 7 wherein said coupling 

on the piston to a brake pad, 10 means includes ramp means, and pusher bearing means 

(b) shaft structure defining an axis and extending engageable with the ramp means to effect said axial 
axially to transmit auxiliary thrust to the piston, displacement of the sleeve in response to rotation of said 
said structure including first and second shaft sec- rotary actuator member in one direction about a rotary 
dons having axial lost motion interconnection, axis. 

(c) a rotary actuator member rotatable about said 15 9. The combination of claim 8 wherein said ramp 
axis, means is on the rotary actuator member, and on the 

(d) coupling means responsive to rotation of said sleeve. 

member in one direction to effect axial advance- 10. The combination of claim 8 wherein said ramp 

ment of the shaft structure toward the piston and means includes first ramp means on the rotary actuator 

responsive to rotation of said member in the oppo- 20 member, and second ramp means on the sleeve, 

site direction to allow axial retraction of the shaft 11. The combination of claim 10 wherein said first 

structure, ramp means includes multiple ramps circularly spaced 

(e) first wear compensation mechanism subject to about the said axis and tapering radially and axially in 
adjustment to axially shift the shaft structure in one direction about said axis, and said second ramp 
response to fluid pressure producing axial displace- 25 means includes multiple ramps circularly spaced about 
ment of the piston beyond a predetermined said axis and tapering radially and axially in the opposite 
amount, and direction about said axis. 

(f) second wear compensation mechanism subject to 12. The combination of claim 11 wherein the carrier 
adjustment to axially shift the shaft structure in includes a housing about the piston and shaft structure* 
response to rotation of said member beyond a pre- 30 13. The combination of claim 12 including a caliper 
determined amount, arm integral with the carrier to project at the side of a 

(g) said first and second compensation mechanisms rotary braking disc and brake pad means engageable 
being operatively interconnected via the shaft sec- with the disc side opposite from the piston. 

tiohs whereby shifting of the shaft structure by one 14. The combination of claim 13 including support 

of said compensation mechanisms serves to effect a 35 structure for the carrier, and defining guideways to 

corresponding compensating adjustment of the accommodate bodily shifting of the carrier and caliper 

other of said wear compensating mechanism, arm in directions generally parallel to the axis of the 

(h) the first shaft section being coupled to the first shaft 

compensating mechanism, and the second shaft 15. The combination of claim 7 wherein said lost 
section coupled to the second compensating mech- 40 motion connection includes a retainer connected to one 
anism, the second compensating mechanism in- shaft section and telescopically coupled to the other 
eluding intercoupled primary and secondary rotary shaft section, there being axially spaced shoulders on 
ratchet elements respectively associated with the the retainer and the other shaft section adapted to inter- 
rotary actuator member and with the second shaft engage in response to predetermined axial displacement 
section, there being a rotary lost motion connec- 45 of the one shaft section relatively away from the other 
tion between the rotary actuator member and the shaft section coupling the two shaft sections upon said 
primary rotary ratchet element, and interengagement so that the two shaft sections then 

(i) said coupling means including a sleeve having move axially together, 
threaded engagement with the shaft second sec- * * * * * 

50 
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(57) ABSTRACT 

The invention relates to an electromechanically actuatable 
disk brake with a housing, a friction pad against which an 
electrically actuatable actuator acts, with the actuator com- 
prising an electric motor and a spindle/nut transmission 
arrangement, characterised in that the electric motor is 
configured as an internal rotor motor with a stator and a 
rotor, the rotor of which is coupled non-rotably with the 
spindle, the spindle is operatively coupled with the nut in 
order to transform a rotational movement of the spindle into 
a translatory movement of the nut, the spindle is supported 
along its longitudinal extent in at least two places so as to be 
rotatable relative to the housing, and the nut is guided axially 
slidable relative to the housing. 
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ELECTROMECHANICALLY ACTUATABLE 
DISK BRAKE 

This application is a continuation of PCT/EP99/01081 
filed Feb. 19, 1999. 5 

BACKGROUND OF THE INVENTION 

The invention relates to an electromechanically actuatable 
disk brake with a housing and a friction pad which is 
slidably supported at the housing, against which an electri- 
cally actuatable actuator acts, with the actuator comprising 10 
an electric motor and a spindle/nut (transmission) arrange- 
ment. 

Such vehicle brake arrangements, in particular in the form 
of disk brakes, are known from so-called brake-by-wire 
systems. 15 

These arrangements are based on the problem of trans- 
forming the rotational movement of the electric motor into 
a translatory movement of the friction pads relative to the 
brake disk, with high feed forces being required on the one 
hand and high dynamics of the feed motion being required, 
on the other hand. In addition, there is the requirement for 
a high reliability with a high mechanical efficiency within a 
wide temperature range as occurs in vehicle brakes. 
Moreover, the requirement for a self -releasing capability of ^ 
the friction pads from the brake disk upon a current failure 
of the electric motor must be met. In addition, the limited 
installation space at the vehicle wheel is to be utilised 
efficiently, and the unsprung masses are to be kept small. 
Another aspect with the employment of spindle/nut arrange- 3Q 
ments for the transmission of the rotational movement into 
a translation movement is that, if possible, no transverse 
forces or bending moments are introduced into the spindle 
transmission, because the spindles are generally not 
designed for this and the spindle efficiency will then con- 35 
siderably deteriorate. 

The selection of the spindle pitch and the spindle diameter 
is decisively dependent on the required spindle axial force 
and the available drive moment at the spindle nut. In 
addition, the axial force provided by the spindle must be ^ 
supported by an adequately dimensioned axial bearing. 

DE 195 11 287 Al shows a floating caliper brake wherein 
an electric motor which is formed as an outside rotor drives 
a nut which is rigidly coupled with the rotor of the electric 
motor. A screw spindle is displaced in the axial direction via 45 
threaded rollers which are in engagement with the nut, when 
the electric motor sets the nut and thus the threaded rollers 
in rotation. The screw spindle acts on a friction pad. The 
screw spindle is supported in the rotor of the electric motor 
by the threaded rollers. Hie rotor of the electric motor with 50 
its end facing the friction pad is guided via a radial bearing 
which bears against the housing. 

From DE 1 95 43 098 Al a floating caliper brake is known, 
wherein an electric motor which is formed as an inside rotor 
drives a screw spindle. The spindle has a male thread which 55 
is in engagement with threaded rollers, which are arranged 
along the circumference of the spindle in a distributed 
manner. A female thread of a threaded bushing engages at 
the periphery of the rollers. The threaded bushing is con- 
nected with a friction pad so that the friction pad is displaced go 
in the axial direction upon a rotation of the motor. The rotor 
of the electric motor is provided with a hollow axle for 
accommodating the spindle rod. At its rear side, the rotor 
bears against the housing via a radial bearing and against the 
spindle rod via an axial bearing. 65 

In the two above mentioned arrangements, either trans- 
verse forces of the electric motor are acting on the point of 
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contact between the spindle and the rollers, or the friction 
pads generate reactive forces onto the points of contact 
between the spindle and the rollers under operating condi- 
tions. In both cases the consequence is increased wear and 
higher friction forces between the points of contact at the 
spindle or the rollers, respectively. The result of this is that 
the self -releasing capability and the precision of the actuat- 
ing movement is affected. 

From DE 196 05 988 Al a floating caliper brake is known, 
wherein an electric motor with an inside rotor drives a screw 
spindle. In order to be able to manage with a small drive 
motor, the rotor is designed as a cup inside of which the 
screw spindle is arranged. The screw spindle bears with only 
one end against the bottom of the cup which is supported at 
the housing by an axial and two radial bearings. Along its 
longitudinal extension the screw spindle is not supported 
further so that the other end of the screw spindle is free. 
Planetary rollers are abutting the screw spindle, by means of 
which a rotational movement of the screw spindle is trans- 
ferred into an axial displacement of a nut. The nut bears 
radially against the inside of the cup-shaped rotor or its 
radial bearings, respectively. Due to the fact that the second 
axial end of the screw spindle is not radially supported, this 
arrangement is disadvantageous in that a shift of the free end 
of the screw spindle, which is caused by mechanical stress 
and wear, results in an eccentric rotational movement so that 
the planetary rollers are stressed unevenly and the actuation 
movement becomes unprecise. 

SUMMARY OF THE INVENTION 

The invention is based on the object to improve a vehicle 
brake of the initially mentioned type in such a manner that 
these drawbacks are eliminated. 

The inventive solution provides for the electric motor to 
be configured as an internal rotor motor with a stator and a 
rotor, the rotor of which is coupled secured against rotation 
with the spindle, the spindle is operatively coupled with the 
nut in order to transform a rotational movement of the 
spindle into a translatory movement of the nut, the spindle 
is radially supported along its longitudinal extent in at least 
two places so as to be rotatable relative to the housing, and 
the nut is guided axially slidable relative to the housing. 

The bearing arrangements provided in the state of the art 
do not represent a solution of this problem. By means of the 
axial sliding guidance of the nut, the inventive configuration 
compensates transverse forces acting on same from the 
brake shoes, so that no transverse forces are transferred to 
the rollers. The double bearing of the spindle has the effect 
that transverse forces from the electric motor can be taken up 
by the housing, without being able to cause deformations of 
the spindle. 

In a preferred embodiment of the invention, the spindle is 
in a driving connection with the nut via planetary rollers. 

The spindle is rotatably supported in the area of its two 
ends. A first bearing is preferably designed as a locating 
bearing and a second bearing as a floating bearing relative to 
the housing in the axial direction. This permits a compen- 
sation of forces which cause an axial deflection of the 
spindle. 

The nut is slidably guided in a sliding bushing or directly 
in the housing. A direct guidance of the nut in the housing 
(without a separate sliding bushing) reduces the manufac- 
turing expenditure. 

In the area of the end of the spindle which faces the 
friction pad a bearing shield is provided according to the 
invention, which forms a bearing position for the spindle 
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and/or a bearing position for the nut. The bearing shield can 
either be formed integrally with the housing, or can be 
formed as a component which is separately inserted into a 
corresponding opening in the housing. Thus, the bearing 
shield can assume a twofold function with a defined corre- 5 
lation of the bearing position for the spindle and the bearing 
position for the nut being able to be manufactured precisely 
in a simple manner. 

In a particularly preferred embodiment, the nut comprises 
at least one extension which can protrude through a corre- 10 
spondingly formed opening in the bearing shield, in order to 
transfer the axial movement of the nut through the bearing 
shield to the outside to the friction pad. 

The second bearing for the spindle (i.e. the floating 
bearing) is preferably accommodated in a corresponding 15 
recess in the bearing shield and bears against the housing via 
webs which are arranged between the opening between the 
extensions of the nut. This particularly preferred embodi- 
ment permits a very compact and closed configuration of the 
arrangement. 20 

The extension or each extension of the nut as well as the 
respective associated opening are preferably designed in 
such a manner that the nut is secured against rotation relative 
to the housing. In this manner, the nut is additionally guided 
both in the axial and in the radial direction towards the area 
of the openings. 

In order to avoid the ingress of dust or humidity into the 
interior of the housing, an intermediate element is preferably 
arranged between the friction pad and the extension or the 30 
extensions of the nut, which serves as an end piece of the 
extensions) of the nut or for accommodating a seal (e.g. in 
the form of a bellows). 

In a particularly preferred manner the end of the spindle, 
which is accommodated at the floating bearing, is biased by 35 
a spring arrangement in the axial direction against the 
housing. 

This can compensate for expansions of the spindle or the 
housing, but also of other components, which are primarily 
caused by temperature variations. 40 

In a further configuration the spindle is coupled with a 
spring-loaded cylinder which upon a feed motion takes up 
work which is directed opposite said feed motion and which 
causes a resetting movement of the spindle or the nut, 
respectively, with a currentless electric motor. In this 45 
manner, it is ensured that the friction pad clears the brake 
disk. 

In order to achieve a particularly space-saving arrange- 
ment of the spring-loaded cylinder this can be designed as a 5Q 
torsion rod formed in a longitudinal hole of the spindle. This 
arrangement is advantageous in that the spindle/nut arrange- 
ment can be designed self -locking so that a parking brake 
function can be realised. By a controlled charging or 
discharging, respectively, of the spring-loaded cylinder, the 55 
spindle can be brought into rotation by the spring- loaded 
cylinder against the feed force, even with a non- functional 
electric motor, so that the brake disk and the friction pad 
clear each other. 

The spring-loaded cylinder is preferably arranged relative 60 
to the spindle, the motor, and the housing in such a manner 
that the charging/discharging process of the spring-loaded 
cylinder can be controlled by means of a coupling which is 
coupled with the spring-loaded cylinder. 

It is particularly preferred that the disk brake comprises a 65 
floating caliper which carries two friction pads between 
which the brake disk is arranged. The floating caliper is 
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designed in such a manner that, upon a feed motion, it takes 
up work which is directed against said feed motion and 
which causes a resetting movement of the spindle or the nut, 
respectively, with a currentless electric motor so that the 
friction pad clears the brake disk. This configuration permits 
the omission of a special spring-loaded cylinder and forms 
a particularly simple construction of the disk brake. 

In a further embodiment, a further transmission stage, 
preferably in the form of a planetary transmission, is pro- 
vided in addition to the roller/spindle or nut/spindle 
(transmission) arrangement. 

Further characteristics, properties, and modification pos- 
sibilities will be explained by means of the description of 
three embodiments with reference to the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a first embodiment of an inventive electro - 
mechanicanically actuatable disk brake as a schematic illus- 
tration of a longitudinal section. 

FIG. 2 shows a sectional view through the electrome- 
chanicanically actuatable disk brake according to FIG. 1 
along the section lines 2 — 2. 

FIG. 3 shows a second embodiment of an inventive 
electromechanicanically actuatable disk brake as a illustra- 
tion of a longitudinal section. 

FIG. 4 shows a third embodiment of an inventive elec- 
tromechanicanically actuatable disk brake as a illustration of 
a longitudinal section. 

FIG. 5 shows a sectional view through the electrome- 
chanicanically actuatable disk brake according to FIG. 4 
along the section lines 5 — 5. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The electromechanically actuatable disk brake which is 
schematically shown in FIG. 1 is designed as a floating 
caliper disk brake with a floating caliper 10 which is 
securely connected with a housing 12. In the floating caliper 
10 two friction pads 14, 16 are accommodated between 
which a brake disk 18 is arranged which is indicated only 
schematically. 

In the housing 12 an internal rotor motor 20 is accom- 
modated. A stator 22 which is built from iron laminations 
with a corresponding stator winding 24 is pressed into the 
housing. A rotor 26 of the electric motor 20 comprises a step 
28 at its end facing away from the friction pad 14, which 
carries a collar 30. The collar 30 is fitted into a ball bearing 
32 which is accommodated in a corresponding recess in the 
housing 12. A first end of a screw spindle 36 is accommo- 
dated in the collar30 of the rotor 28 secured against rotation 
by means of a feather key 34 acting as a n anti-rotation 
means. Thus, this first end of the screw spindle 36 also bears 
against the housing through the ball bearing"32. Due to the 
fact that this first end of the screw spindle* 36 is firmly 
pressed into the step 30 of the rotor 26, a locating bearing for 
the screw spindle 36 is formed thereby. The screw spindle 36 
comprises a male thread 38 which is in engagement with 
several (three or more) cylindrical threaded rollers 40. 

The threaded rollers 40 meshing with the screw spindle 36 
are dimensioned in the radial direction in such a manner that 
they are also engaging a nut 42 which has the shape of a 
hollow cylindrical bushing with a female thread. The nut 42 
extends coaxially to the screw spindle 36 to a bearing shield 
44 which closes the housing. The bearing shield 44 is 
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designed cup-shaped and carries a sliding bushing 46 as a 
radial guide for the nut 42 at its cylindrical inner wall. The 
bearing shield 44 has an outwardly directed collar 48 at its 
open end, which is accommodated in a corresponding inden- 
tation in a cover 50 of the housing 12. The collar 48 thus 
prevents a deflection of the bearing shield 44 in the axial 
direction. 

The bearing shield 44 comprises an indentation in align- 
ment with the screw spindle 36, in which a second ball 
bearing 52 is accommodated. The ball bearing 52 bears 
against the bottom of the indentation via a plate spring 54 in 
such a manner that the plate spring 54 acts on an ring 52a 
of the ball bearing 52. The ball bearing 52 is accommodated 
play-free in an axially slidable manner in the opening of the 
bearing shield 44 so that the ball bearing 52 or the bearing 
shield 44, respectively, forms a floating bearing for the screw 
spindle 36. 

The bearing shield 44 comprises semi-circular annular 
openings 60 (see FIG. 2) further to the outside than the outer 
circumference of the ball bearing 52, through which the 
matingly shaped extensions 62 of the nut 42 extend. Upon 
an actuation of the electric motor 20, the nut 42 is brought 
into a longitudinal movement by the rotational movement of 
the screw spindle 36 or the threaded rollers 40, through 
which the extensions 62 in the openings 60 either protrude 
or retract depending on the sense of rotation of the electric 
motor 20, Between the openings 60 webs 64 are arranged by 
means of which a rotation of the nut 42 or its extensions 62, 
respectively, is prevented. With their free ends the exten- 
sions 62 engage in correspondingly formed recesses in a 
plate-shaped formed intermediate element 70 which serves 
as an end plate of the extensions 62 of the nut 40. In addition, 
the intermediate element 70 serves to accommodate a tubu- 
lar bellows 72 whose one end is accommodated at the 
intermediate element 70, and whose other end is accommo- 
dated at the outside of the bearing 44. By means of the 
intermediate element 70 which accommodates the exten- 
sions 62 in correspondingly designed recesses, it is pre- 
vented that the extensions buckle 62 laterally upon an axial 
stress on the nut 42. 

The intermediate element 70 acts flatly on the friction pad 
14 so that upon an actuation of the electric motor in the sense 
of a feed of the disk brake, the friction pad 14 is urged 
against the brake disk 18. With the feed motion of the nut 40 
that brake disk is thereby also urged against the second 
friction pad 16. The floating caliper 10 takes up this work 
and closes the power train to the housing 12. The floating 
caliper 10 can be designed in such a manner that is com- 
prises a certain elasticity and stores work directed against 
this feed motion in an elastic deformation until the electric 
motor 20 becomes currentless. Then this work becomes free 
and urges the spindle or the nut, respectively, into a resetting 
movement via the brake disk 18 and the friction pad 14. 
Thereby, the holding force of a self-locking spindle/nut 
arrangement can be overcome so that the friction pad 14 
clears the brake disk 18. 

The bearing 52 and thus the screw spindle 36 as well are 
resiliently clamped in the housing by the plate spring 54 so 
that no play worth mentioning can occur between the screw 
spindle 36 and the threaded rollers 40, or between the 
threaded rollers 40 and the nut 42, respectively. 

In FIG. 3, identical parts or parts which have the same 
effect as compared to FIG. 1 or FIG. 2 are given identical 
reference numerals and are not explained again in detail in 
the following. The same applies to FIG. 4 and FIG. 5 which 
will be explained further below. 
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The main difference between the embodiment from FIG. 
1 and the embodiment in FIG. 3 is that the screw spindle 36 
is coupled with a spring-loaded cylinder in the form of a 
torsion spring 80, which upon a feed motion takes up a force 

5 directed against said feed motion. With a currentless electric 
motor (20), a charged spring-loaded cylinder 80 causes a 
resetting movement of the spindle or the nut, respectively, 
directed against the feed motion. Thereby, the friction pad 
can clear the brake disk, in particular, if a self-locking 

10 spindle/nut arrangement is employed. For reasons of space, 
the torsion spring 80 is arranged in the interior of the screw 
spindle 36. For this purpose, the torsion spring 80 is accom- 
modated at its one end (in the area of the floating bearing 52) 
secured against rotation in a hole. The other end of the 

15 torsion spring 80 (in the area of the ball bearing 32) 
protrudes from the face end of the screw spindle 36. The end 
of the torsion spring 80 which protrudes from the screw 
spindle 36 is accommodated in a coupling 82 which can be 
actuated electrically in order to load or release the torsion 

2Q spring 80 relative to the housing 12 in a controlled manner, 
with the torque applied by the torsion spring 80 being 
limited. 

When using a self -locking spindle/nut arrangement 
together with a non-elastic floating caliper, a parking brake 

25 function can be realised as well. For this purpose, the torsion 
spring 80 is released relative to the housing 12 by the 
electrically actuatable coupling 82, so that no resetting 
movement of the screw spindle 36 or the nut 42, 
respectively, directed against the feed motion can take place, 

30 so that after actuation for parking, the friction pad (14, 16) 
remains in frictional engagement with the brake disk 18. 
Contrary thereto, for the realisation of the service brake 
function, the torsion spring 80 is loaded against the housing 
12 by the electrically actuatable coupling 82, so that upon a 

35 rotation of the screw spindle 36 the torsion spring is rotated 
and thus work is applied which is directed against the feed 
motion. This work will subject the spindle or nut, 
respectively, to a resetting movement, with the electric 
motor being currentless, so that the friction pad can clear the 

40 brake disk. 

The embodiment according to FIG. 4 differs from the 
embodiment according to FIG. 1 insofar, as a second trans- 
mission stage in the form of a planetary transmission 90 is 
provided. For this purpose, a planet carrier 91 which is 

45 supported in the housing 12 by means of a ball bearing 32 
is provided with several openings which accommodate 
bearing journals 94 for planetary gears 96. The planetary 
gears 96 mesh with a ring gear 100 with internal toothing. 
In the area of the end of the screw spindle 36 remote of the 

50 friction pad 14, the planet carrier 91 is connected secured 
against rotation by means of an anti-rotation means 34. In 
the area of the end remote from the friction pad 14, the rotor 
26 forms a sun gear 98. An additional ball bearing 102 forms 
a floating bearing for the rotor 26, while the ball bearing 92 

55 forms a locating bearing for the rotor 26. Through the 
two -stage design of the transmission, higher feed forces can 
be achieved. Moreover, the spindle/nut arrangement can be 
designed self-releasing by a correspondingly selected thread 
pitch. 

60 FIG. 4 is a third embodiment which has the screw spindle 
36 coupled with a spring-loaded cylinder in the form of a 
torsion spring 80 like the embodiment shown in FIG. 3. 
However, the face end of the torsion spring 80, which 
protrudes from the screw spindle 36, is accommodated in a 

65 torque limiter 110, which functions purely mechanically. As 
soon as the torsion spring 80 has reached the torque required 
for the resetting movement against the feed motion after a 



10/23/2003, EAST Version: 1.4.1 



US 6,349,801 Bl 

7 8 

certain number of revolutions or a certain proportion of a 5. The electromechanical ly actuatable disk brake accord- 
revolution in the feed direction, this moment is kept almost ing to claim 1, characterized in that a bearing shield is 
constant by the torque limiter 110. provided in the area of an end of said spindle which faces 
The further embodiment is additionally adapted for the towards a friction pad of the disk brake in order to provide 
parking brake function As can be seen from the sectional 5 a bearing position for said spindle and/or a bearing position 
view along the section line 5 — 5 in FIG. 4, a (saw tooth) ring f° r sa id nut - 

gear 112 is provided for this purpose, which is connected 6 electromechanically actuatable disk brake accord- 

with the screw spindle 36 secured against rotation, which is m g to claim 5, characterized in that said nut includes at least 

driven by the electric motor via the axles of the planetary onc extension which extends through a correspondingly 

gears 96 of the second transmission stage. The (saw tooth) 1° formed opening in said bearing shield and acts upon the 

ring gear 112 which is connected with the screw spindle 36 friction pad. 

secured against rotation can be arrested by means of a 7. The electromechanically actuatable disk brake accord- 
ratchet 114, with the ratchet 114 being electrically operable, ing to claim 6, characterized in that said at least one 
For parking, the brake is actuated which, among other extension and said correspondingly formed opening are 
methods, can be done as it is usual with the service brake via 15 designed in such a manner that said nut is secured against 
the brake pedal until the necessary clamping force is rotation relative to said housing. 

achieved. Subsequently, the ratchet 114 is operated, which in 8. The electromechanically actuatable disk brake accord- 
turn arrests the (saw tooth) ring gear 112 so that a resetting ing to claim 6, characterized in that an intermediate element 
movement is excluded, and consequently the friction pad 14 is arranged between the friction pad and said at least one 
remains in factional engagement with the brake disk 18. 20 extension of said nut which serves as an end piece of said 
Contrary to the embodiment shown in FIG. 3, the spindle/ extension of said nut and/or for accommodating a seal, 
nut arrangement need not necessarily be designed self- 9. The electromechanically actuatable disk brake accord- 
locking in this case in order to enable the parking brake ing to claim 5, characterized in that a second bearing for said 
function. spindle is provided at said bearing shield and is adapted to 
It is of particular advantage if for the operation of the 25 bear a S ainst said hcmsm S via webs arranged between open- 
ratchet 114 a "bistable" (electrotechnical, electromagnetical) ^gs for said extensions. 

changeover switch 116 is employed which requires the 10. The electromechamcaUy actuatable disk brake accord- 
supply of current for changing over only, for example, by m % to claim 3 > characterized in that an end of said spmdle 
means of a pulse-shaped current, and which, after changing which 15 accommodated at said floating bearing is biased by 
over, remains currentless in its last assumed position. The 30 a s P rm S arrangement in an axial direction against said 
same applies for the electrically actuatable coupling accord- housing. 

ing to FIG. 3. ^* ^ ne electromechanically actuatable disk brake accord - 

AUL , 4 . ... . . , , ing to claim 1, characterized in that said spindle is coupled 

Although the three embodiments have been separately - 4U ■ \ a a t j »_• i_ r j \- 

j t. j u . • j . j u L • . 1 ft ■ . ^h a spring loaded cylinder which upon a feed motion 

described above, it is understood by those with skill in the „- ♦ i f + * . . . , c . 4 . , 

- *u * ■ -i* -j i , c * « » , , 35 takes up work directed against said feed motion, which with 

art that individual aspects of one embodiment can also be ■ j ■ * • * u • <i 

-,. iil _ r . , said electric motor being currentless causes a resetting 

transferred into the respective other two embodiments with- . c j ■ ji *j t - i ^ A 

£ 4 , . ., movement or said spindle or said nut, respectively, so that a 

out departing from the inventive idea. r , r j- , . , . , , ,. / 

What is claimed is* friction pad or the disk brake clears a brake disk. 

- . , . . " « .-I j * i t_ i 12. The electromechanically actuatable disk brake accord- 

^1. An electromechamcally actuatable d!sk brake compns- ^ ^ tQ ch{m u characterized fa ^ said ^ loaded 

cylinder is arranged relative to said spindle, said motor, and 

a housing; said housing in such a manner that a charging/discharging 

a friction pad against which an electrically actuatable process of said spring loaded cylinder can be controlled by 

actuator acts, said actuator comprising an electric means of a coupling which is coupled with said spring 

motor and a spindle/nut transmission arrangement, 45 loaded cylinder. 

wherein said electric motor is configured as an internal 13. The electromechanically actuatable disk brake accord- 
rotor motor having a stator and a rotor, said rotor of ing to claim 11, characterized in that said spring loaded 
which is non-rotatably coupled with a spindle, said cylinder is formed by a torsion spring which is arranged in 
spindle operatively coupled with a nut in order to a hollow space in an interior of said spindle, 
transform a rotational movement of said spindle into a 50 14. The electromechanically actuatable disk brake accord- 
translatory movement of said nut, said nut guided ing to claim 1, characterized in that the disk brake includes 
axially slidable relative to said housing, wherein said a floating caliper which carries two friction pads between 
spindle is radially supported by a first bearing in the which a brake disk is arranged, said floating caliper being 
region of its first longitudinal end and by a second designed in such a manner that, upon a feed motion, it stores 
bearing in the region of its opposite longitudinal end so 55 work as potential energy which is directed against said feed 
as to be rotatable relative to said housing. motion which, with the electric motor being currentless, 

2. The electromechanically actuatable disk brake accord- causes a resetting movement of said spindle or said nut, 
ing to claim 1, characterized in that said spindle is opera- respectively, as a kinetic energy to be released, so that the 
tively connected with said nut via planetary rollers. friction pad clears the brake disk. 

3. The electromechanically actuatable disk brake accord- 60 15. The electromechanically actuatable disk brake accord- 
ing to claim 1, characterized in that said first bearing is ing to claim 2, characterized in that in addition to said 
designed as a locating bearing and said second bearing is roller/spindle transmission arrangement, a further transmis- 
designed as a floating bearing relative to said housing in the sion stage in the form of a planetary transmission is pro- 
axial direction. vided. 

4. The electromechanically actuatable disk brake accord- 65 16. The electromechanically actuatable disk brake accord- 
ing to claim 1, characterized in that said nut is slidably ing to claim 13, characterized in that said torsion spring 
guided in a sliding bushing or directly in said housing. protruding from said spindle is operatively connected with a 
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torque limiter so that after a predetermined torsional motion 
of said torsion spring in said feed direction of the vehicle 
brake, the torque required for a resetting movement against 
said feed motion can be reached and kept constant. 

17. The electro mechanically actuatable disk brake accord- 5 
ing to one of the previous claims, characterized in that said 
spindle is connected with a ring gear secured against rotation 
which can be brought into a rotational movement by means 
of bearing journals of planetary gears and be arrested by 
means of a ratchet. 10 

18. The electromechanically actuatable disk brake accord- 
ing to claim 17, characterized in that said ratchet can be 
operated by means of a bistable current impulse magnet 
which is to be supplied with current for changing over only. 

19. An electromechanically actuatable disk brake com- 15 
prising: 

a housing; 

a friction pad against which an electrically actuatable 
actuator acts, said actuator comprising an electric 
motor and a spindle/nut transmission arrangement, 20 
wherein said electric motor is configured as an internal 
rotor motor having a stator and a rotor, said rotor of 
which is non-rotatably coupled with a spindle, said 
spindle operatively coupled with a nut in order to 
transform a rotational movement of said spindle into a 25 
translatory movement of said nut, said spindle radially 
supported along its longitudinal extent in at least two 
places so as to be rotatable relative to said housing, and 
said nut guided axially slidable relative to said housing, 
characterized in that said spindle is rotatably supported 30 
in the area of its two ends and that a first bearing is 
designed as a locating bearing and a second bearing is 
designed as a floating bearing relative to said housing 
in the axial direction. 

20. The electromechanically actuatable disk brake accord- 35 
ing to claim 19, characterized in that an end of said spindle 
which is accommodated at said floating bearing is biased by 

a spring arrangement in an axial direction against said 
housing. 

21. An electromechanically actuatable disk brake com- 40 
prising: 

a housing; 

a friction pad against which an electrically actuatable 
actuator acts, said actuator comprising an electric 45 
motor and a spindle/nut transmission arrangement, 
wherein said electric motor is configured as an internal 
rotor motor having a stator and a rotor, said rotor of 
which is non-rotatably coupled with a spindle, said 
spindle operatively coupled with a nut in order to 50 
transform a rotational movement of said spindle into a 
translatory movement of said nut, said spindle radially 
supported along its longitudinal extent in at least two 
places so as to be rotatable relative to said housing, and 
said nut guided axially slidable relative to said housing, 55 
characterized in that said spindle is rotatably supported 
in the area of its two ends and that a bearing shield is 
provided in the area of an end of said spindle which 
faces towards a friction pad of the disk brake in order 
to provide a bearing position for said spindle and/or a 60 
bearing position for said nut. 

22. The electromechanically actuatable disk brake accord- 
ing to claim 21, characterized in that a bearing shield is 



provided in the area of an end of said spindle which faces 
towards a friction pad of the disk brake in order to provide 
a bearing position for said spindle and/or a bearing position 
for said nut. 

23. The electromechanically actuatable disk brake accord- 
ing to claim 22, characterized in that said nut includes at 
least one extension which extends through a correspond- 
ingly formed opening in said bearing shield and acts upon 
the friction pad. 

24. The electromechanically actuatable disk brake accord- 
ing to claim 23, characterized in that a second bearing for 
said spindle is provided at said bearing shield and is adapted 
to bear against said housing via webs arranged betweeo 
openings for said extensions. 

25. The electromechanically actuatable disk brake accord- 
ing to claim 23, characterized in that said at least one 
extension and said correspondingly formed opening are 
designed in such a manner that said nut is secured against 
rotation relative to said housing. 

26. The electromechanically actuatable disk brake accord- 
ing to claim 23, characterized in that an intermediate ele- 
ment is arranged between the friction pad and said at least 
one extension of said nut which serves as an end piece of 
said extension of said nut and/or for accommodating a seal. 

27. An electromechanically actuatable disk brake com- 
prising: 

a housing; 

a friction pad against which an electrically actuatable 
actuator acts, said actuator comprising an electric 
motor and a spindle/nut transmission arrangement, 
wherein said electric motor is configured as an internal 
rotor motor having a stator and a rotor, said rotor of 
which is non-rotatably coupled with a spindle, said 
spindle operatively coupled with a nut in order to 
transform a rotational movement of said spindle into a 
translatory movement of said nut, said spindle radially 
supported along its longitudinal extent in at least two 
places so as to be rotatable relative to said housing, and 
said nut guided axially slidable relative to said housing, 
characterized in that said spindle is rotatably supported 
in the area of its two ends and that said spindle is 
coupled with a spring loaded cylinder which upon a 
feed motion takes up work, directed against said feed 
motion, which with said electric motor being current- 
less causes a resetting movement of said spindle or said 
nut, respectively, so that a friction pad of the disk brake 
clears a brake disk. 

28. The electromechanically actuatable disk brake accord- 
ing to claim 27, characterized in that said spring loaded 
cylinder is arranged relative to said spindle, said motor, and 
said housing in such a manner that a charging/discharging 
process of said spring loaded cylinder can be controlled by 
means of a coupling which is coupled with said spring 
loaded cylinder. 

29. The electromechanically actuatable disk brake accord- 
ing to claim 27, characterized in that said spring loaded 
cylinder is formed by a torsion spring which is arranged in 
a hollow space in an interior of said spindle. 



10/23/2003, EAST Version: 1.4.1 



